Abstract
Introduction
Learning resources accessed via computer and web-based learning modes are now commonly used in developed countries and numerous software packages are easily available from a variety of sources. However, reports suggest that more educational research should be performed to find out how effective computer-based learning (CBL) really is. It has been viewed by some as a fashion based primarily on social influences, in contrast to approaches based on established educational principles, critically evaluated experiences, or the results of valid research (Campbell and Johnson, 1999) . Cultural differences and attitudes in learning and teaching are an important consideration for tutors engaged in the choice and provision of computer based learning materials. This study attempts to evaluate students' learning experience in two different environments using a selected CBL package to teach haemostasis.
The 'Haemostasis' package has been written as part of a suite of Pharmacology packages. The package is quite extensive, comprising of four sections: Overview, Platelets, Coagulation and Fibrinolysis. It includes text, mobile images and multiple choice questions and other interactive exercises to aid learning. The objectives are to:
• Provide the student with an understanding of the processes involved in haemostasis; • Illustrate the relationships between coagulation, anticoagulation, fibrinolysis and fibrinolytic therapy; • Show how drugs act to modify haemostasis;
• Exemplify the clinical effects of drug treatment;
• Illustrate defects in haemostasis and show how they may be corrected.
The Haemostasis package is supported by a Teaching and Learning Resource Package (TLRP) which provides a paper-based handout to reinforce learning at the students' convenience as well as tutors' notes for assessment purposes (Hollingsworth et al, 1999 ).
Here we describe the results of a questionnaire-based study to assess attitudes in computer based learning using this package, in Bachelor of Pharmacy and Bachelor of Dentistry students in Brisbane, Australia and Bachelor of Science (BSc) students in Manchester, England.
Method
Pharmacy and Dentistry students in a combined class (n =106) at the University of Queensland (UQ) were compared with BSc Biological /Biomedical students at the Manchester Metropolitan University (MMU) (n =33). All students (aged 17-21years) were in the third year of study. Both groups of students completed the Haemostasis CBL package in conjunction with a TLRP provided by the pharmaCALogy consortium of the British Pharmacological Society (BPS). Details of this range of software packages and suggestions for their use are described by Hughes, 2002 . The TLRP was specifically designed to assist students when working with CBL packages from the BPS.
Comparisons were made of the following aspects of the students' experience in using the material:
• rating of the computing facilities
• previous computer skills
• current use and perceptions of CBL
• time spent using package
• learning style and motivation
Results
The questionnaires were analysed according to a five scale rating from 'strongly disagree' to 'strongly agree'. Percentages of students rating an item 'strongly agree/agree' were tabulated. Table 1 shows the overall student experience in terms of previous experience of computer assisted learning, computer access and availability and the average time spent in general computer usage. Time spent using the Haemostasis package was rated as 0-5 hours or greater, and results in Table 1 show % students completing the package in less than 5 hours. Students at MMU clearly enjoyed the learning process more than those at UQ. This is further reflected in their comments (see listed). The Haemostasis CBL has a high content of graphical images to portray various cellular concepts and results from both groups of students (63% UQ and 69% MMU) agree that these made the CBL interesting and understandable. Students' autonomy of study pattern is seen to be important by both groups. Students' perception of the role of the tutor during CBL sessions is noted. Both UQ (36%) and MMU (39%) students consider this to be a necessary support. Major differences in student opinion at UQ and MMU can be seen in responses to questions 6-8.
Analysis of student comments
In addition to questionnaire responses a space was provided for any additional comments the students may have. Specific comments, listed below, were supplied by 14% of students at UQ and 16% at MMU. Individual comments are reported verbatim, some issues were raised repeatedly, these have been paraphrased and the frequency is shown in parentheses. 
Discussion
Notable differences in the attitudes of the two groups of students can be seen. A variety of factors may have an effect on the implementation of CBL as part of a taught module. The majority of students from each university (95% UQ, 89% MMU) reported previous use of computers and computer assisted learning packages in other areas of study, either at university or at home. Clearly the access and availability of computers is of paramount importance and should be given due consideration by tutors. Student comments from the Queensland group indicated difficulty in accessing computer terminals. It is of note that those who found the computing facilities inadequate often experienced problems with access. The majority of students in Queensland live at home and travel daily to their studies, but this is less prevalent in Manchester where students often live in halls of residence near campus. The expectation at UQ was that CBL should be accessed at home and preferably be web-based. The MMU group were used to attendance at University with access to computing facilities to be made available to them.
Another significant factor in the success of CBL as a teaching aid is the actual and perceived relevance of the CBL content to the curriculum. In this study, the relevance and pitching of the CBL content was found to be discrepant between the groups. This information may be of use to further evaluate these cultural differences and may reflect differences in the focus of study between programs (Pharmacy, Dentistry, Biomedical Science). Biomedical Science students at MMU used the CBL as part of a module in Haematology thus the relevance to the curriculum was clear and the material was used to supplement lectures both as tutorial support and examination revision. Students of Dentistry at Queensland did not appear to use the package in a way that was integrated to their studies as is reflected in their comments. This is likely to be due to the fact that they are at a different campus for most of their studies, and hence may have had greater access difficulties than the Pharmacy students in the same group. Negative attitudes must therefore affect learning outcomes and reflect poorly upon CBL as a concept rather than the specific content of the package. This confirms the views of Devitt and Palmer (1999) that in implementing CBL as a learning resource, provision must be made for the style of teaching of the course and the style of learning of the students attending that course. The fact that integration into the course curriculum is crucial has also been described by Hughes (2002) and it must be stressed that use of CBL as an 'add on' resource is a de-motivating factor in student learning. It also reinforces the student view (comments, UQ) that tutors are 'trying to get out of teaching', an interesting concept in comparison with the current demand for distance learning modules experienced by many UK and Australian universities. Both universities included assessment in use of the CBL, however, pre and post evaluation of knowledge gain was not performed as part of this study.
A positive outcome of the study was the shared enthusiasm for moving graphical images in the package. It is clear that these animations are considered by students to be of importance in facilitating understanding of a wide range of biological processes. This is an area in which CBL materials may excel over traditional teaching methods and tutors would be well advised to consider this when selecting CBL materials. In addition, both groups of students valued the flexibility of CBL, though significantly more so in the UK.
Finally, information regarding attitudes of tutors to CBL has not been assessed in this study and may be valuable for further insight into the barriers against a more integrated use of CBL in higher education.
Conclusions
CBL is a valuable learning and teaching resource providing consideration is given to the nature of the student group. Availability and accessibility of computers is essential; students are unhappy with CBL if support is lacking. Student perception of the relevance to their course is a necessary factor in facilitating learning. 
